Synthesis an Purification of the compounds
over a period of 2h, keeping the temperature between 2-5°C. After stirring over night at room temperature, the solvent and the excess amine were removed at reduced pressure. The crude material was purified by column chromatography with silica gel using chloroform/methanol 10:1  6:1 as the eluent, to give the bromide salt of 11 as colourless solid (1.83 g, 7.26 mmol, 73 %). A solution of this salt in dichloromethane (50 mL) was washed four times with diluted aqueous sodium hydroxide solution (4x 20 mL, 2 M). The organic layer was separated and dried over MgSO 4 . The solvent was removed at reduced pressure to give the free base 11 as colourless oil (1.22 g, 7.06 mmol, 97 %). was stirred in the ice bath under moisture protection. Bocanhydride (5.45 g, 25 mmol) in dichloromethane (300 mL) was slowly added over a period of 6 h at 0°C. After stirring at room temperature over night in a nitrogen atmosphere, the solution was washed with brine (2x 100 mL) and water (2x 100 mL), dried over MgSO 4 and the solvent was removed at reduced pressure. The crude oil was purified by column chromatography with silica gel and chloroform/methanol 6:1 containing 0. To a solution of phenothiazin-5-ium tetraiodide hydrate v (9) (7.23 g, 10 mmol) in dichloromethane (500 mL) was added solution of dimethylamine in methanol (2 M, 10.0 mL, 20 mmol) dropwise over 6 h. The reaction mixture was allowed to stand overnight at room temperature and the resultant precipitate was filtered off, washed with dichloromethane and allowed to air dry. The product was recrystallised from methanol to give 10 as dark-blue solid 
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General procedure I: Synthesis of boc-protected methyleneblue derivatives
To a solution of 3-Dimethylaminophenothiazinium triiodide (10, 1.24 g, 2 mmol) in dichloromethane (500 mL) was added dropwise a solution of triethylamine (0.3 g, 0.4 mL, 3 mmol) in dichloromethane (50 mL). After stirring for 5 minutes the appropriate amine (6 mmol) in dichloromethane (250 mL) was added over a period of 2 h. The solution was stirred over night at room temperature and was then washed with water (3x 250 mL). The organic layer was dried over MgSO 4 and the solvent was evaporated at reduced pressure not exciding a water bath temperature of 40°C. The crude material was purified by repeated flash chromatography with silica gel using dichloromethane/ethanol 10:1 as the eluent. The boc-protected methylenblue derivative (0.5 mmol) was dissolved in dichloromethane (4 mL). TFA (285 mg, 0.2 mL, 2.5 mmol) in dichloromethane (2 mL, 10% TFA) was added dropwise and the reaction mixture was stirred for 5h at room temperature. The solution was transferred to four blue caps, the product was precipitated by addition of diethylether (13.5 mL per tube) and centrifuged. The solution was decanted off the precipitate, it was resuspended in diethylether (15 mL per tube) and centrifuged again. The solvent was decanted off and the residue was dried at reduced pressure without heating.
3-{methyl[2-(N-butyloxycarbonyl-methylammonio)ethyl]amino}-7-(dimethylamino)phenothiazin-5-ium iodide (15)
S
3-[4-(tert-butoxycarbonyl)piperazin-1-yl]-7-(dimethylamino)phenothiazin-5-ium iodide (16)
I
b) Ion exchange
A small column was packed with ion exchanger (Amberlite IRA-958). The resin was rinsed with acidic sodium chloride solution (10 % aqueous NaCl cont. 0.1 % HCl, 100 mL) and conditioned with dilute hydrochloric acid (0.1 %).
The TFA salt from the former step was dissolved in double distilled water (5 mL) and was passed through the column (height 10 cm, diameter 1 cm) of anion exchanger (Amberlite IRA-958) eluting with water (40 mL). The aqueous solution was lyophilized to give the product as dark blue solid. 
3-[(2-Ammoniumethyl)(methyl)amino]-7-(dimethylamino)phenothiazin-5-ium dichloride

General procedure III: Synthesis of asymmetric methyleneblue derivatives
To a solution of 3-Dimethylaminophenothiazinium triiodide (10, 1.24 g, 2 mmol) in dichloromethane (360 mL) was added dropwise a solution of the appropriate amine (12 mmol) in dichloromethane (40 mL) over a period of 1 h. The solution was stirred over night at room temperature and was then washed with water (1x 200 mL). The organic layer was dried over MgSO 4 and the solvent was evaporated at reduced pressure not exciding a water bath temperature of 40°C. The crude material was dissolved in dichloromethane (10 mL) and precipitated by addition of diethylether (50 mL). The precipitate was settled by the aid of a centrifuge, the supernatant was decanted off and the dark blue residue was purified by repeated flash chromatography with silica gel.
General procedure IV: Ion exchange protocol for methyleneblue derivatives
The column was packed with ion exchanger (Amberlite IRA-958). The resin was rinsed with acidic sodium chloride solution (10 % aqueous NaCl cont. 0.1 % HCl, 100 mL) and conditioned with dilute hydrochloric acid (0.1 %).
The methyleneblue derivative (0.5 mmol) was dissolved in hydrochloric acid (1M, 10 mL) and lyophilized. A solution of this mixed salt was dissolved in double distilled water (6 mL) and was slowly passed through a column (height 10 cm, diameter 1 cm; transferred with 4 mL dilute hydrochloric acid 0.1%) of the conditioned anion exchanger (Amberlite IRA-958) eluting with dilute hydrochloric acid (40 mL, 0.1 %). The aqueous solution was lyophilized to
give the product as dark blue solid. 
3-[(2-Hydroxyethyl)(methyl)amino]-7-(dimethylamino)phenothiazin-5-ium chloride (4)
3-(4-methylpiperazin-4-ium-1-yl)-7-(dimethylamino)phenothiazin-5-ium dichloride (6)
